A reliable method for random mutagenesis: the generation of mutant libraries using spiked oligodeoxyribonucleotide primers.
A new procedure for the production of a defined library of random mutants is described. Long spiked oligodeoxyribonucleotides (oligos), in which a predetermined level of the three 'wrong' phosphoramidites are used at each position, are made as primers for a standard oligo-directed mutagenesis protocol. Spiked oligo synthesis on a DNA synthesizer is achieved using an in-line mixing procedure that only requires five phosphoramidite reservoirs and which avoids contamination of any of the pure phosphoramidite reagents. Immutable positions (i.e., positions in the oligo for which pure reagents are used) can be specified, and a silent 'marker' base can be included that allows an early estimate of the mutagenesis efficiency. The randomness of the library in respect to the number, type, and position of the altered bases, is easily verified by DNA sequencing. This procedure has been used to generate a random mutant library of the gene encoding a sluggish triosephosphate isomerase. Among the transformants from this library, a number of second-site suppressor mutations have been found that increase the specific catalytic activity of the starting isomerase. This approach provides a more complete library than a method using chemical mutagenic reagents.